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AMENDMENTS TO THE CLAIMS 

With respect to U.S. Pat. No. 5,636,719, please amend claims 14, 15, 19, 22 and 23, 
such that the status of the claims is as follows: 

1 . (Original) Rotational control apparatus comprising, in combination: an input rotatable about an 
axis; an output, with the input rotatable about the axis relative to the output, with each of the input 
and the output including a friction engaging surface rotatably fixed thereto at a radial spacing from 
the axis; means for engaging the friction engaging surfaces of the input and output together to 
rotatably relate the input and output in an engaged condition and for disengaging the friction 
engaging surfaces of the input and output in a disengaged condition, with the output including a first, 
slideably mounted friction disc portion, with the first, friction disc portion being reciprocal between a 
first position to rotatably relate the first, friction disc portion to the input and a second position with 
the friction engaging surfaces in the disengaged condition; and an eddy current drive including 
permanent magnets and a ring of magnetic material, with one of the ring of magnetic material and 
the permanent magnets being carried by the input and the other of the ring of magnetic material and 
the permanent magnets being mounted on the first, friction disc portion. 

2. (Original) The rotational control apparatus of claim 1 wherein the output is driven either with 
the input when the friction engaging surfaces are in the engaged condition or at a rotational speed 
less than the input when the friction engaging surfaces are in the disengaged condition by the eddy 
current drive and without separate controls for the eddy current drive whereby the output is driven 
with the rotational speed of the output being controlled by and dependent upon the condition of the 
friction engaging surfaces. 

3. (Original) The rotational control apparatus of claim 1 wherein the first, friction disc portion is 
slideably mounted on and rotationally related to a hub rotatably mounted on a shaft, with the input 
being rotatable relative to the hub and to the shaft, with the first, friction disc portion being 
reciprocal on the hub and in the first position rotatably relates the first, friction disc portion to the 
input to drive the hub. 
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4. (Original) The rotational control apparatus of claim 3 further comprising, in combination: means 
for rotating the hub on the shaft at a speed different from the speeds when the first, friction disc 
portion is in the first and second positions. 

5 . (Original) The rotational control apparatus of claim 4 wherein the different speed rotating means 
comprises, in combination: a second, friction disc portion slideable and rotationally related to the 
shaft, with the second, friction disc portion being reciprocal between a first position to rotatably 
relate the second, friction disc portion and the hub and a second position with the hub not being 
rotatably related to the second, friction disc portion and the shaft. 

6. (Original) The rotational control apparatus of claim 1 wherein one of the ring of magnetic 
material and the permanent magnets is mounted on the first, friction disc portion opposite to the 
friction engaging surface. 

7. (Original) The rotational control apparatus of claim 6 wherein the ring of material and 
permanent magnets have an increased spacing as the first, friction disc portion is reciprocated from 
its second position to its first position. 

8. (Original) The rotational control apparatus of claim 6 wherein the one of the ring of magnetic 
material and the permanent magnets carried by the input is mounted to an annular body portion; and 
wherein the rotational control apparatus further comprises, in combination: means on the annular 
body portion for providing angular and perpendicular air flow during rotation of the input for cooling 
the annular body portion. 

9. (Original) The rotational control apparatus of claim 8 wherein the air flow providing means 
comprises circumferentially spaced cooling fins formed on the annular body portion opposite to the 
other of the ring of magnetic material and the permanent magnets. 
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1 0 . (Original) The rotational control apparatus of claim 9 wherein the annular body portion includes 
first, second, third, and fourth quadratures, with the cooling fins in the first and third quadratures 
arranged solely at an acute angle from radial lines from the axis in the direction of rotation and the 
cooling fins in the second and fourth quadratures arranged along radial lines from the axis. 

1 1 . (Original) The rotational control apparatus of claim 6 wherein the one of the ring of magnetic 
material and the permanent magnets carried by the input is mounted to an annular body portion, with 
the annular body portion being mounted to the input by an annular support, with the annular support 
including vanes located radially outward of the ring of magnetic material and the permanent magnets 
for drawing air radially outwardly intermediate the ring of magnetic material and the permanent 
magnets. 

12. (Original) The rotational control apparatus of claim 1 wherein the ring of magnetic material and 
the permanent magnets are at the radial spacing from the axis of the friction engaging surfaces of the 
input and output. 

13. (Original) The rotational control apparatus of claim 1 wherein the output is driven at all times. 

1 4 . (Currently Amended) In a rotational control apparatus including a first, friction disc portion 
slideably mounted on and rotationally related to a hub rotatably mounted about an axis on a shaft and 
including an input rotatable about the axis and relative to the hub and to the shaft at a first rotational 
speed, with the first, friction disc portion being reciprocal on the hub between a first position to 
rotatably relate the first, friction disc portion to the input to drive the hub at the first rotational speed 
and a second position, the improvement comprising means for rotating the hub [on] relative to the 
shaft at a second speed different from the first rotational speed when the first, friction disc portion is 
in the second position with the rotating means including a first drive component carried by the input 
and a second drive component mounted to the first, friction disc portion, with the spacing between 



First Named Inventor: 5,636,719 



-5- 



ControlNo.: 90/009,469 



the first and second drive components changing as the first friction disc portion moves from the 
second position to the first position. 

1 5 . (Currently Amended) [The] In a rotational control apparatus [of claim 1 4] including a first, 
friction disc portion slideably mounted on and rotationally related to a hub rotatably mounted about 
an axis on a shaft and including an input rotatable about the axis and relative to the hub and to the 
shaft at a first rotational speed, with the first, friction disc portion being reciprocal on the hub 
between a first position to rotatably relate the first, friction disc portion to the input to drive the hub 
at the first rotational speed and a second position, the improvement comprising 

means for rotating the hub on the shaft at a second speed different from the first 
rotational speed when the first, friction disc portion is in the second position 
with the rotating means including a first drive component carried by the input 
and a second drive component mounted to the first, friction disc portion, with 
the spacing between the first and second drive components changing as the 
first friction disc portion moves from the second position to the first position, 

wherein the first, friction disc portion is rotatably related to the input by a friction 
ring engaging an annular friction engageable portion, with the friction ring 
and the engageable portion being at a radial spacing from the axis, with the 
first and second drive components being at the radial spacing from the axis. 

16. (Original) The rotational control apparatus of claim 1 5 wherein the second speed is slower than 
the first speed. 

1 7 . (Original) The rotational control apparatus of claim 1 6 wherein the rotating means comprises an 
eddy current drive. 
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1 8 . (Previously Amended) The rotational control apparatus of claim 1 7 wherein the second drive 
component is one of permanent magnets and a ring of magnetic material and the first drive 
component is the other of the permanent [magents] magnets and the ring of magnetic material. 

19. (Currently Amended) [The] In a rotational control apparatus [of claim 14] including a first, 
friction disc portion slideably mounted on and rotationally related to a hub rotatably mounted about 
an axis on a shaft and including an input rotatable about the axis and relative to the hub and to the 
shaft at a first rotational speed, with the first, friction disc portion being reciprocal on the hub 
between a first position to rotatably relate the first, friction disc portion to the input to drive the hub 
at the first rotational speed and a second position, the improvement comprising 

means for rotating the hub on the shaft at a second speed different from the first 
rotational speed when the first, friction disc portion is in the second position 
with the rotating means including a first drive component carried by the input 
and a second drive component mounted to the first, friction disc portion, with 
the spacing between the first and second drive components changing as the 
first friction disc portion moves from the second position to the first position; 

and further comprising, in combination: means for rotating the hub on the shaft at a 
third speed different from the first and second speeds when the first, friction 
disc portion is in the second position. 

20. (Original) The rotational control apparatus of claim 1 9 wherein the third speed is zero such that 
relative rotation does not occur between the hub and the shaft. 

21 . (Original) The rotational control apparatus of claim 20 wherein the third speed rotating means 
comprises, in combination: a second, friction disc portion slideable and rotationally related to the 
shaft, with the second, friction disc portion being reciprocal between a first position to rotatably 
relate the second, friction disc portion and the hub to brake the hub and a second position with the 
hub being rotatably independent from the second, friction disc portion and the shaft. 



First Named Inventor: 5,636,719 



-7- 



ControlNo.: 90/009,469 



22. (Currently Amended) [The] In a rotational control apparatus [of claim 14] including a first, 
friction disc portion slideably mounted on and rotationally related to a hub rotatably mounted about 
an axis on a shaft and including an input rotatable about the axis and relative to the hub and to the 
shaft at a first rotational speed, with the first, friction disc portion being reciprocal on the hub 
between a first position to rotatably relate the first, friction disc portion to the input to drive the hub 
at the first rotational speed and a second position, the improvement comprising 

means for rotating the hub on the shaft at a second speed different from the first 
rotational speed when the first, friction disc portion is in the second position 
with the rotating means including a first drive component carried by the input 
and a second drive component mounted to the first, friction disc portion, with 
the spacing between the first and second drive components changing as the 
first friction disc portion moves from the second position to the first position, 

wherein the input is rotatably mounted on the hub. 

23. (Currently Amended) [The] In a rotational control apparatus [of claim 14] including a first, 
friction disc portion slideably mounted on and rotationally related to a hub rotatably mounted about 
an axis on a shaft and including an input rotatable about the axis and relative to the hub and to the 
shaft at a first rotational speed, with the first, friction disc portion being reciprocal on the hub 
between a first position to rotatably relate the first, friction disc portion to the input to drive the hub 
at the first rotational speed and a second position, the improvement comprising 

means for rotating the hub on the shaft at a second speed different from the first 
rotational speed when the first, friction disc portion is in the second position 
with the rotating means including a first drive component carried by the input 
and a second drive component mounted to the first, friction disc portion, with 
the spacing between the first and second drive components changing as the 
first friction disc portion moves from the second position to the first position, 

wherein the first drive component is mounted to an annular body portion, with the 
annular body portion being mounted to the input by an annular support, with 
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the annular support including vanes located radially outward of the first and 
second drive components for drawing air radially outwardly intermediate the 
first and second drive components. 

24. (Original) The rotational control apparatus of claim 14 wherein the output is driven at all times. 

25 . (Original) In a rotational control apparatus including an input rotatable about an axis, an output, 
with the input rotatable about the axis relative to the output, and first and second drive components 
carried by the input and output, respectively, for rotatably relating the input and the output, the 
improvement comprising, in combination: an annular body portion including first, second, third, and 
fourth quadratures, with one of the first and second drive components mounted to the annular body 
portion; and circumferentially spaced cooling fins formed on the annular body portion opposite to the 
one of the first and second drive components, with each of the cooling fins having first radial ends 
located generally the same radial distance from the axis and having second radial ends located 
generally the same radial distance from the axis and which is greater than the radial distance of the 
first radial ends, with the cooling fins in the first and third quadratures arranged at an acute angle 
from radial lines from the axis in the direction of rotation and the cooling fins in the second and 
fourth quadratures arranged along radial lines from the axis. 

26. (Original) The rotational control apparatus of claim 25 wherein the annular body portion is 
mounted by an annular support, with the annular support including vanes located radially outward of 
the first and second drive components for drawing air radially outwardly intermediate the first and 
second drive components. 

27. (Original) The rotational control apparatus of claim 26 wherein the output includes a mount 
having an outer annular portion forming a pilot extension for removably mounting a fan to the 
output, with the mount having openings radially inward of the pilot extension and of the first and 
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second drive components, with the vanes drawing air through the openings and intermediate the first 
and second drive components. 

28. (Original) The rotational control apparatus of claim 25 wherein the cooling fins in the first and 
second quadratures are arranged solely at the acute angle. 

29. (Original) The rotational control apparatus of claim 28 wherein the cooling fins in the second 
and fourth quadratures are arranged solely along radial lines from the axis. 

30. (Original) The rotational control apparatus of claim 25 wherein the cooling fins extend axially 
from the annular body portion and terminate in free edges free of interconnection to any other portion 
of the rotational control apparatus. 

3 1 . (Original) In a rotational control apparatus in the form of a fan clutch for controlling the rotation 
of a fan and including an input rotatable about an axis, an output, with the input rotatable about the 
axis relative to the output, and first and second drive components carried by the input and output, 
respectively, for rotatably relating the input and the output, the improvement comprising, in 
combination: vanes located radially outward of the first and second drive components for drawing air 
radially outwardly intermediate the first and second drive components for creating air flow between 
the first and second drive components to provide cooling for the first and second drive components; 
and a mount having an outer annular portion forming a pilot extension for removably, slideably, 
mounting the fan to the output, with the mount having openings radially inward of the pilot extension 
and of the first and second drive components, with the vanes drawing air through the openings and 
intermediate the first and second drive components. 

32. (Original) The rotational control apparatus of claim 31 wherein the first drive component is 
mounted to the input by an annular support, with the annular support including the vanes. 
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33. (Previously Added) The rotational control apparatus of claim 1 wherein the means for engaging 
the friction engaging surfaces of the input and output together to rotatably relate the input and output 
in the engaged condition and for disengaging the friction engaging surfaces of the input and output in 
the disengaged condition comprises a pressure cylinder, a piston, and one or more springs configured 
to bias the piston, wherein the piston is positioned relative to the pressure cylinder such that 
pressurized fluid selectively introduced into the pressure cylinder moves the piston in opposition to a 
biasing force of the one or more springs. 

34. (Previously Added) The rotational control apparatus of claim 1 wherein the means for engaging 
the friction engaging surfaces of the input and output together to rotatably relate the input and output 
in the engaged condition and for disengaging the friction engaging surfaces of the input and output in 
the disengaged condition comprises a first force-generating mechanism and a second force- 
generating mechanism, wherein the first and second force-generating mechanisms are configured to 
generate forces in opposing directions. 

35. (Previously Added) The rotational control apparatus of claim 4 wherein the speed at which the 
means for rotating the hub on the shaft at a speed different from the speeds when the first, friction 
disc portion is in the first and second positions is zero to achieve braking of the hub. 

36. (Previously Added) The rotational control apparatus of claim 1 wherein one of the ring of 
magnetic material and the permanent magnets is mounted on the first, friction disc portion opposite 
to the friction engaging surface on the first, friction disc portion. 

37. (Previously Added) The rotational control apparatus of claim 1 wherein one of the ring of 
magnetic material and the permanent magnets is mounted on a first side of the first, friction disc 
portion and wherein the friction engaging surface is positioned at a second side of the first, friction 
disc portion, the first side located opposite the second side. 
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38. (Previously Added) The rotational control apparatus of claim 1 wherein one of the ring of 
magnetic material and the permanent magnets is mounted on a first side of the first, friction disc 
portion and the friction engaging surface is positioned at a second side of the first, friction disc 
portion, wherein the first side faces a different direction than the second side. 

39. (Previously Added) The rotational control apparatus of claim 1 and further comprising: 

a first bearing positioned adjacent to the input; 
a shaft extending radially inward of the input; and 

a second bearing, wherein the second bearing is positioned adjacent to the shaft, 
wherein the first bearing and the second bearing have different and non- 
overlapping radial positions. 

40. (Previously Added) The rotational control apparatus of claim 39 wherein the first bearing and the 
second bearing are axially spaced from each other. 

41. (Previously Added) The rotational control apparatus of claim 1 , the eddy current drive further 
comprising: 

a radially outer portion secured to the input, wherein the radially outer portion wraps 
around an outer diameter portion of the first, friction disc portion. 

42. (Previously Added) The rotational control apparatus of claim 1 wherein the first, friction disc 
portion is slideably mounted on and rotationally related to a hub rotatably mounted about an axis on 
a shaft, with the hub being rotatable relative to the shaft, and wherein the shaft is rotationally fixed. 

43. (Previously Added) The rotational control apparatus of claim 1 wherein the output is rotated by 
torque transmitted from the input to the output exclusively by the eddy current drive when the 
friction engaging surfaces are in the disengaged condition. 
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44. (Previously Added) The rotational control apparatus of claim 1 wherein there are no electric 
controls for controlling torque transmission of the eddy current drive. 

45. (Previously Added) The rotational control apparatus of claim 1 wherein spacing between the 
permanent magnets and the ring of magnetic material of the eddy current drive when the first, 
friction disc portion is in the first position is different compared to when the first, friction disc 
portion is in the second position with the friction engaging surfaces in the disengaged condition. 

46. (Previously Added) The rotational control apparatus of claim 1 wherein spacing between the 
permanent magnets and the ring of magnetic material changes as the first friction disc portion moves 
from the second position to the first position. 

47. (Previously Added) The rotational control apparatus of claim 1 

wherein the means for engaging the friction engaging surfaces of the input and 
output together to rotatably relate the input and output in an engaged 
condition and for disengaging the friction engaging surfaces of the input and 
output in a disengaged condition comprises a pressure cylinder, a piston, and 
one or more springs configured to bias the piston, wherein the piston is 
positioned relative to the pressure cylinder such that pressurized fluid 
selectively introduced into the pressure cylinder moves the piston in 
opposition to a biasing force of the one or more springs, 

wherein the output is rotated by torque transmitted from the input to the output 
exclusively by the eddy current drive when the friction engaging surfaces are 
in the disengaged condition, and 

wherein spacing between the permanent magnets and the ring of magnetic material of 
the eddy current drive when the first, friction disc portion is in the first 
position is different compared to when the first, friction disc portion is in the 
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second position with the friction engaging surfaces in the disengaged 
condition. 

48. (Previously Added) The rotational control apparatus of claim 1 

wherein one of the ring of magnetic material and the permanent magnets is mounted 

on the first, friction disc portion opposite to the friction engaging surface of 

the first, friction disc portion, 
wherein the output is rotated by torque transmitted from the input to the output 

exclusively by the eddy current drive when the friction engaging surfaces are 

in the disengaged condition, and 
wherein spacing between the permanent magnets and the ring of magnetic material 

changes as the first friction disc portion moves from the second position to 

the first position. 

49. (Previously Added) The rotational control apparatus of claim 6 

wherein the means for engaging the friction engaging surfaces of the input and 
output together to rotatably relate the input and output in an engaged 
condition and for disengaging the friction engaging surfaces of the input and 
output in a disengaged condition comprises a pressure cylinder, a piston, and 
one or more springs configured to bias the piston, wherein the piston is 
positioned relative to the pressure cylinder such that pressurized fluid 
selectively introduced into the pressure cylinder moves the piston in 
opposition to a biasing force of the one or more springs, 

wherein the output is rotated by torque transmitted from the input to the output 
exclusively by the eddy current drive when the friction engaging surfaces are 
in the disengaged condition, and 

wherein spacing between the permanent magnets and the ring of magnetic material of 
the eddy current drive when the first, friction disc portion is in the first 
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position is different compared to when the first, friction disc portion is in the 
second position with the friction engaging surfaces in the disengaged 
condition. 
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